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(57) [CM] 

»^»#4. 7 7 9A^±5. 000 
AfiTFT\ aoBW*S/J>fc < 0 . 0 0 5 /inre*>S 

2O3. (Fe, CrJzOjItli (A 1 , Cr) 2O3O 





[»3fWIl] *HMHBW*4. 7 7 9Aa±5. 000 
AEXTX\ mm&'J>te< ti>0. 0 0 5 i*mT**>5 = 7 

[»**2] miaMsttftii^jA^^c r 2 03, (f 

e, Cr)2 03Xfl (A 1 , Cr) z Os(D\<^i*tlfaX*$> 

[1**5 3] tfTffS (Fe, Cr) 2 0 3 # (Fe x , Cr 
Ci-x) )z0 3 (f:f:U x 0 ^ x ^ 0 . 54) X£>5if 

[W#«4] itfflE (Al, Cr)203# (Aly, Cr 
0-y) ) 2 Os (f:f:U y*i0^y<0. 90) X-*>*» 

<OffiKl* *BJI*r*UXtt*Si'^ Ti, Cr, Vj: 

[»*S6] «HE+B»J&S (Alz, Cro-z) ) N 
(fcff U zliO^z^O. 9 0) jRBt-C*>SW**5 

Wo 

[«*S 8 ] «*E 7 ^E«<0»«««»*«5fi-r 6 

[»*3S 9 ] »*3S 7 iz&m<DfflB*2mt&$ij&'rz 

^StfeoX, iWIE (Alz, Cro-z) ) N (fcfcU 
zli0<z^0. 90) ftBK:*rtLfc** :*i?:8ft 
UTHIII5 (Aly, Cro-y) ) 2O3 (fcfcTU yfiO^ 
y^O. 9 0) A««r«*-r6XaSrfrtfB»*«8(r|a 

[»*3S11] ffifE (Alz, Cro-z) ) N (tcfc 
U zliO^z^O. 9 0) fiiS®«to, 
ffl^Ti:tM#l4 5 Ot:«±X-fr5fil# 3 S9l-fE« 

[0 0 0 1] 
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[0002] ft. *&W<ott%kbt£Z>&nStf&te. ±15 

WlfflXA^iBfflr^lfr&Sr^^^tttWSriS^S. 
[0 0 0 3] 

10 «>bixS«JMXA^fB«i«B»«ff-*3^rtt. flHtftfl!^ 
jga^^^S^SI-, «®s&»85 (JSAT. PVDfe 
■*MM**»8s OUT. CVD$^^) 

<o^j5fe^S'JB#(wl 0 0 0 < C«±^S5itai:*S»'&*sfc 
[0 0 0 4] ±E8ft7^U?A|l IfiliaoTl 

20 £ 0 L^U «»JX*ojm<«lHiJ«F^*5»t5^ife<otftK 

a*, flfia^fc 1 0 0 o < c«±(cfefe6ii:«sHT-*u<^ 
^r^a*. cvDifeSrSffl urstttas* 1 0 0 0 ten 

30 SttXV^o 

[0 0 0 5] U^UftdSfe. _bi£^iI9 3 7>/A)»i| 

!» ufc tt*ui**-e # * ^ «> , iiffl x # 5 swa* & 
nx<>5o bp*>* s*t<^«S(-J:oXte. iooot^ 

[0 0 0 6] r<0«*BH*C»U »BS¥5-2 08 3 
2 6fMt*ll RRfiO (Al, Cr) zOsjft^JgS 
4:5 0 0X:^TX#fcC<h^^^^Xt>5o 
40 35s fe, 4fiBiJ«-^«4:±fi8^t-r6fc<OX-*)5»^. buIS 

[0 0 0 7] ^fc. O.Zywitzki, G . Hoetzsch 6 fi. iBttJ 

^1 (11 -17 k ^(o^/^ttjasrffl^xsjctt^^^y^ y 

(Surf. Coat.Technol. ,86-87 (1996) 640-647) 0 
50 -5»cr±. ^^u^«B«)*®^* s iB*t?>tti*. *fc> W& 




[0008] mm^tixi^m^MrX^ mm 
m^y^y^m^mtr^^^^^^^t-x^^. 

So 

[0 0 0 9] L^Lfta><b, Htff5T i A 1 NjftBttt, P 

tl«X^^^^i5, «fJB&JBt«r»SI-fi. CVD 

=i7>^1tit^^br/u^^^^. soviet i a i 

J»* J: < J»& U#5 X 5 ft ft*tf>*:£asfi £ tix^Zo 
[0 0 10] 

WS-ffi\zm&Xtj:£tltii><DXtb<>X. WIWll 

tt. BB*«tt<»^flfixfcaKA«S:. SW*>«H4«rtBft 

frftv J: < C t <DX£ **fflft*S 

[0011] 30 

fi. »-T-S*dS4. 7 7 9Ai^±5. oooAarti 
W4<^ 1 !)0. 0 0 5 MinX-fe5^7y^M^ 

[0 0 12] ttfBMfMAIR^rit^tl. Cr 2 0 3 . (F 
e, Cr)z03Xfi (A 1 , Cr) zOsCDls^thfaXfo 

5rfcasfi*L<, ttHftAfe&K*:. ffiis (Fe, c 

r)20jT'fc6i^l:ii (Fe x , C r o-x) )z03 (fcfc 40 
U xfiO^x^O. 54) tfc5:^«*L<, * 
^cmrfS (Al, Cr)z03t-fc5i^l:il (Aly, Cr 
(i-y) ) 2 0 3 yteO^y^O. 9 0) t*>5: 

htmti 1,1* \ 

[0013] miB=7V^A»ig(0^k:»ftiK^ 
{tH^GOSKte, *lffl«S:^UX*i^$-r^. Ti, C 

t^*-&»KAK*sjg fi nstt N flft|s«fraJBt UTfi (A 

h, Cr(i-z) ) N (fct'U zfiO^z^O. 90) 
^^ft^jSflg^^^nr^^r Lt\ so 



&ffi 2002-53946 



[0 0 14] *fc**l8icii, ±U^Ttifr<nmKBLm 
[0 0 15] ^M^a^i-^BHSftfflSWoMffiirfi. 

(Aly, Cr(i-y) ) zOs (f:f:L, y *i 0 ^ y ^ 0 . 
9 0) i^tt. *MJ14:LTilMB (A 

l z , Cr(i-z) ) N (fcfcU zfiO^z^O. 90) 

<. ro^^^kJi, »5fe»H«T-CSttffiSS:4 5 
[0 0 16] 

i&9KD$m<Dj&m *»w#fcf*. iwasLfc*fttt» 

[0017] <lMk'»&IK>«BW-'BIMkr/u5 = i>A 

T/U^!>i^l*^I^tX, CrzOs. FezOa, 
(Fe, Cr) 2O3. (Cr, Al) zOs/^lf^ 

^wif:^:^, mmk%xvfe*i£mK 4. 7 

79-5. oooA^81rtl:$>5i^fl it«g*#j{g;. 

l^i&fi*# #j^3 0 0t-7 0 0t) tt37>/ 

[0018] w*>. mkvoj&m<ofe*j£m& 5 . 000 

B»to»^^iafi, 5. 0OOA^T^5£^fe 
4. 9 8 2 AJ^TK-f LV\, 
[0019] ■ft{b4toftlR& Lt FedrCr ^H^S 
fMfcSrffl^SSMh FecD^it^O. 5 4^gt§ 



(4) 
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t , ±.&m&M{m<nfe*fe$k& 5 . ooo ASrffl^.. 

5=?A*:»j«-C#*<*5. Sot, K^«ABti:U 

(Fex, Cro-x) ) 20s(Ciol^T. x^O^x^O. 
5 4, «fc 0#* L< fiO ^ x ^ 0. 3 0(D|oIi:t^^ 

[0 0 2 0] BMb(fcjft*<o»^«»^TI»S:4. 
7 7 9 Afc«JELfcSSKo^T3fi'<<S. 
[00 2 1] CrzOj^FezOs^aft 

CriAl 0«<MHfctt*fcttF etAl <Dlg&mMfa 

[0 0 2 2] £fcC r tA 1 Ott*iWIS«l^>»fr. ±i£ 
<fc*j&s. Al(DM^tt^0. 9 0£;g;t££s 

(Alo.9, Cro.i ) z03^^fc54. 77 9 

ffcfUl^ IXC riAl 0**«Mt*b«:ffl^^»fr^tt. 

(Al y , Cro-y) ) 2 0 3 (-^^T, yS:»*t 
<li0^y^0. 9 0 ^-T^r £ £ Lfc 0 

[0023] mmmt^mn<omm^^ 

<th0. 0 0 5/imi:t5^^o Z.(Dmit%d& 
m<omm&0. 00 5MmJ:D/hS<*^fc. 

*bT/i^ = *^a^ia$ft{::< t^«>-c*>* 0 L< 

Bll2:*»*fctt«l>t3ftS*C»<*6fc«). 
i:t5C i:^U<, <t 9 L < fi 5 /z mfiJLT. 35 
fcljJS L < 3 m£JLT"C*>6 0 
[0 0 2 4] <*-&»Kift]|!l>*3BWef4. «J»JX*« 

ffrftJKIKa 5 * Ti, Cr, V«fc K>t£Z>mfrhm$l£tlZ> 

[0 0 2 5] tt«^»bftJBt*>BIW*. 
±fE&*;*s«ff Snft^fcfc, 0. 5|tm^lt«^ 
£j&s#£L<, J: 0#£ L< (11 m m£JL±-Cfe6o * 

5fctf>, 2 0/imeJlTfci-6Ci:*s»*L< v J: 9 ff * 

[0026] <^w«>5s^ mmt±.mmtwj&m<n 



ft, &mTZ£5iz*mm<amm&&mttQ i m^Xs 

7^M^A1 tCr^Wk* [ (Aly, c 
ro-y) ) 2O3 (f:f:U yliO^y^O. 9 0) ] j£ 

aaa (au, cro-*) ) nmjsi^t. z^o^z^ 

0. 9 0£1-6w£a*#£L<. J:5ff*l<tt0^z 
^ 0. 7 5T-£>5o 

[0027] <»^r/u^ = ^Ajsi»>3 7^^«ig 

10 OS-fbT/U^ — 0. l-20/imtfc$ 

tfrfE^r^^^^ju^Hi^^o. 1 

®M:&mm£&ZZb&X£te^tcV>X*>V. J:9#£ 
L<tt, 0. 5^m£Ut, 35«-#* L<iil MmJ^±T- 

U < tt 1 0 a* mJ^Ts 3Ei-#£ L < tt 5 M m£TF"e*> 

20 [0 0 2 8] <«JBB»«*fe>*J8M^*KfiWtt. « 
t(f*©«4*»f»St 5 ^1 1 dst?$ 5, BP*>> A I 

UBMSiSfett^) Sra^fe*fcPVD8iS:ftffl 
U A I PffigfMfc* — y s/ h £ ITT i - A 1 

TC h*5J;tfA 1 y h«rfflif\ «B»:* 

[0 0 2 9] ±fEC r h^ftfrtn::, * 

h IXC r ~F e^#^-y>> h£fn 
lie r - A 1 ^-^y hSrJBiMxtf. Kib4b&Blt 
IT, CrtFe tf>«-&BMb«>j£JR* fcllCr^AlO 

[0030] jE^HtrE+wstt. mK«*»b&iit** 

fiJcLfcmi-> #J;tff A I Pit^UBMSSfOPVDS 
T\ A 1 -C r-frA*:^— y-x htwfflt^lHB#H«T 
40 TM^^r irCiorMT^^o 

[0 0 3 1 ] *Bii:L"C (Ah, C r (i-z) ) N 
fc'L, zltO^z^O. 9 0) SKS:«Slfc«, 
BBJi±«c s ■Wb»A«li:Lr (Aly, C r 0 . y) ) 2 0 3 
(/cfcL, yfiO^y^O. 9 0) ABt*r»*i--6»* 

-c«na*iBJB^«ffi*BMt:-rsci:-e, ±ie (ai, c 

r) 2 0 3 @^, *^IIl^(^I(cMt6r<[:^T' 
#^> 0 ffirfESWffiSfS^ »4L<l44 9 0ta±ffc 
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[0 0 3 2] *$£WX'U. ^CDm^LXJ-tbrntVoBi 

? ^*%%m\Lmm%± i^/£-r 5 c <t # x # 5 ^ x *> 
[0033] ±sBS«-«as^S5-rt*5t. iw 

ir<bfc£<DX. SWfi® 5 0 0tWTX«7/u^[) 10 

[0 0 3 4] W % ttfBIMbMAIiV^AJK^tti: LX^ 
LfcA I P&^UBMSS(1 PVDfeO- Mt'fco 

X, *»W©fl«jRIW4. JtfEA I PSWBMSjSfel: 
p vd?££ LX/£<?T:b;h,Xi^£^T;ftcD;^£ 

[0 0 3 5] 

[niffiw] mmm&mifx*mw*£ i 9Mri£&)iz- 

&*A-fZ>tfK *«Plf4fci: X 0TR*lfiWwJ:oTfWI8 
£§ttSfca>X-f4ft<. ftf • ^IS(0@^(cii^L^#6$G 20 
HX-ig^(^iE^D^X^iS-r5wt 1>^IIB-e*>9 , * 

[0 0 3 6] ( 1 ) BTi:*t*St, S«-±Jw«KjS 

[0 0 3 7] ®»1 C^tNo. 1 — 2 9*5j;tf 3 1- 
4 4TU HH-«»«^-t-6J:5*PVDritBBS«^ 

TTi-Al^-y7h6, UBMSffl^yh 
£ LXC r^-^y h 4 *5j:tfA 1 ^-^i/ h5^rty so 
hU K<sH*»-&3±^. Sit 2 £ Lra«*4f7^ 
(SNGN120408) * Ttlii^ilSffl^ 5/ ^Sr* * hU 

i rt^ftft 8 otXS«»i- j^to# 
[0038] ep*>. 7-v>'<ift&mm#x&m^t 

ICT:tUBMSSTW 
/&Lfc 0 JEM. A 1 & — y h 5 T/u=*>-£& 40 

i^#^/^#i^T('tu bms mxmtT;\s 

[0 0 3 9] f*K mtVofcmtLX (Al, Cr) 2O3 

Sfli^ (Fe, cr) zozgLm&Mtfz-tzm&izn^ C 



r h 4lnft;iX. Al-Cr^-^yK 

F e — C r^-^i/ hSrflai^o 
[0040] No. 33. 3 4lo£Xf3 9 XI4, 

[0 0 4 1 ] ©Ml WtNo. 3 0, 4 5. 4 6, 4 
8*3<fctM 9XJ4, H2l:«Bfl^t6J:5 4PVDS 

Bis«^TiMiABt«:JEf*ufc. en*>. a 1 pm?-y 

^h<bLX. Ti-Al^^-y^h6^J;t>'Cr- 
Al^-y^F9, UBMSffl^s/hiLtA 
1 ^-yy hSSrtyhU MsHSM**3 -Lfc. S»2 
ItSffi^f 7^ (SNGN120408) £fcJ4i«gff»f- 

LXfTofce 

[0 0 4 2] BP*>. ^^lrt*S3B#*#HSi;£ 
U T i - A 1 y jy h 6 £r/8^X. A I PgrC 

U it^TCr - A l*4^-yy h 9£rffll\ 

hscti-ta i pftta^nA7/^; = ^i« 

ofc££. ii#i^ri:t4 5 otxmitA 1 £ 

*^»*#^#1*7A 1 V 5£/Bl\ UBM 

? uJxT/i-^ =-*?J*lgL<r)Wf-\^ ^-fttt>0. 5/imt' 

[0 0 4 3] £fc. No. 4 7X14, M 2 tC^^-T J: ? 
t^mS.(0^^^y<imzis 3E«wF e -C r<&&* — 

m> r/u=^Vi:»SlOia^^»H«CTJ-X. UBMS 
ft-e»fc^oA^1i*IWb*JftBI*r»*U ^COS-LIE 

[0 0 4 4] ro«^ux»p>ttfctt{kr^5^^A& 

[0 0 4 5] 
[^1] 



50 



(6) 



&m 2002-53946 



10 



< 
■D 
H 
/// 
_^ 



CDS 



S 



[Elf 



in 
o 



e 
(5* 



±3 



O 
O 



as 

4a 
S55 



3 

o 



o 
Z 



40 



[0 0 4 6] 



4N 



1*2] 



a 



o 



o ~ 
o 



a 



re 

AJ 
J 



4tf 

m 



< 



4H 

59 



+6 



A 
n 



50 



(7) 



¥fM 2002-53946 



11 



12 



5S 



<0 



o o 



< 

t." 

o 



< 



53 



o 

< 
o 



as 



O 
O 



o 

O 



■ 



O 

o 



< 



H 
log 



o 



o 



o 



o 



s 



o o o 



< 

V," 

o 



< 



8 

m 

m 



< 
o 



o 



< 
o 



o o 



< 
o 



<. 

o 



I J 

p 

K 

+6 



« 

BE 
afi 

« 

±6 

w 

n 

"Hi 



5* 



[0 0 4 7] «l*3j:tf*2 J:f9, No. 1 — 13. 1 
5 — 2 0. 2 3. 2 5 — 2 7. 3 0 — 3 4. 3 7 — 3 
9. 4 1 -4 3*3«fctM 5-4 7(2. #389?<03lf*£:iS 

[0 0 4 8] rilCWlt, No. 14. 21. 22. 
2 4. 2 8. 2 9. 3 5. 3 6, 4 0. 4 4. 4 83oJ; 

$j*&m*mbthtf:fr^ti 0 ep*>. no. 21. 22. 

2 8.4 ORtM 4fi. ttft»jfclRo**jeftas*38W 



50 



T^^-r5ioH^r^Tl^/c^. £/cNo. 14. 2 
4. 3 5SXM 8f;£. IMb*AH!^BW* s » , t"#Sfc 

Lfcg^br /u- ^ ^ Aj^fliic jo^x. ^7>-y 
[0 0 4 9] ±a!(Oiit). »<k*jftBt<oiWp:dsWi-rs 

No. 1 4. 2 4. 3 5&tM »fifc SttfcBKfc 
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[0 0 5 0] ICNo. 2 9. 3 6ioJ;r;4 9ll Btfts 

[00 5 1] (2) No. 5-10. 14*Sj:tf 

(S5 0C) <OltMWIfc*tft\ jSSH'Jt-Jio-C^y^l- 

ttfiiJtt- : S 5 0 C 
#JB'Jj£g : 2 0 Om/m i n . 
i£9a!S:0. 2mm/sec. 
#J9j£^ : 2mm 

#m'JH*M 105) 
[0 0 5 2] 
[^3 



US* 

No. 




m) 
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Of 


14 
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a 
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a 


11 
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a 


15 


10 


a 


14 


14 


a+r 


125 


29 


a mo. 


128 



[00 5 3] f 3il No. 5—10 HU = 7 >^ 



£>£No. 1 4*3j:tf2 9T*fi, < « Q ^ 

BMWStt fc* 5 IS* i: ft o /c 0 
[0 0 5 4] 

Tt««c^S"C§5c^4o/c 0 tit, ceo 
«*««ft«lo*j«*S(7>jt»Ji:J:oT, #mft££m 

[Hi] 2WW«c«5«KJKBlo«j«J3:fflt^PVDj« 

1 ^-rw< 

2 Wti 
3 

4 Cr^-y^h (UBMSi) 

5 Al^-^y h (UBMSl 

6 T i - A 1 ^-yy h (A I Pffl) 

7 mxif* mm. mm. t^^si 

8 

9 C r & — tfy h^fcfiC r -A 1 V 
30 (A I Pffl) 
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